ABSTRACT
made with various CrMnPt thickness X. Temperature dependence of shift fields of the hysteresis loop H , and coercivities H , were evaluated. With the increase o f X from l5OA to lOOOA. the blocking temperature increases from T.T. to 320°C. Increasing temperature. the coercivity H , increases and takes a maximum around blocking temperature and decreases. The temperature at which H , takes the maximum increases with the increase of X. The maximum value of H, decreases with the increase of X. We observed TEM image of CrMnPt and obtained the grain size distribution. which shows simple Gaussian distribution. The distance of CrMnPt (101) plane decreases with increasing the CrMnPt thickness. We also calculated temperature dependences of H, and H, on the thermal fluctuation model previously reponed( 1) using the grain size distribution of the antiferromagnets. The calculated results agrees well with the experimental results quantitatively. The anisotropy constant of the antiferromagnet KaO . which is a fitting parameter. increases with the increase of X and saturates above 400A. We think the anisotropy constant change relates with the distance of the CrMnPtilOl) plane. The IrMnKoFe exchange couple was recently reported to have good magnetic, corrosion and temperature stability properties.' This is unlike the commonly used FeMn which has poor corrosion and temperature stability. We investigated the exchange biasing properties of lrMn but with respect to the more commonly used NiFe instead of CoFe. This exchange couple would have use in regular MR Heads as well as spin-valves. By varying sputtering conditions, we obtained an exchange field of -60 Oe and a coercivity of 8 Oe for the structure Sfla-75 h i F e -2 5 0 iinrMn-500 A.
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This was obtained by Rf diode, Rf magnetron and DC magnetron sputtering of the IrMn. The IrMn films were approximately Ir-20 at. % Mn-80 at. 96. The crystalline texture obtained was (1 11) for both the NiFe and IrMn, but a strong crystalline texture did not necessarily yield good exchange biasing properties. The exchange biasing properties were a strong function of sputtering parameters. Higher pressures (30 mT) were desirable for all three types, Rf diode sputtering yielded good exchange fields with no bias and low power. Rf magnetron used higher powers while DC magnetron was independent of power. Irhln film composition was not a strong factor so long as the deposited films had a composition which lay in the antiferromagnetic region (16-32 at. % Ir). The effect of the exchange field vs NiFe thickness follows the well known inverse relation. The magnitude of the exchange field falls slowly as the lrMn thickness is decreased to 75 A with a value of 50 Oe for 250 A of NiFe. Subsequently the exchange field rapidly drops to zero. The blocking temperature was measured to be a function of the lrMn thickness and in the range 22O0-27OoC down to a thickness of 200 A. Below this. the blocking temperature rapidly decreases to a value of 130°C at 75 8, of IrMn (the minimum thickness for exchange). Corrosion testing was done in a Battelle Class I1 corrosion chamber previously described.' Using the exchange field as a figure of merit, it was found that the IrMn corrosion properties were only slightly better than FeMn. Our results indicate that IrMn is a viable altemative to FeMn. It has good magnetic properties (high exchange, with low, coercivity) and excellent temperature stability (blocking temperature of -240°C). One drawback is its average corrosion resistance. being only slightly better than FeMn. We have also successfully fabricated NiFe based spin-valves pinned with lrMn and they show excellent magnetic properties. Our results differ from the previous work in that we found the corrosion properties of IrMn to be mediocre. We have also found a thickness dependence of the blocking temperature. Despite over 40 years of experimental and theoretical efforts. still unresolved is the link between the exchange biasing in ferromagnetic(FM)/ anti ferromagneticiAFM) bilayers and the microscopic orientation of the spins in the AFM layer. In this work, we present polarized neutron diffraction measurements on a series of Co(7.5 nm)/CoO(X nm) and CoO(X nm) thin films with COO layer thicknesses of X = 20.40 and 100 nm. The COO films were reactively sputtered at 100 "C in a small partial pressure of oxygen onto (0001) A1203 substrates, resulting in (1 11) preferred orientation. X-ray diffraction confirms that the samples are epitaxial, and x-ray reflectivity gives a Co/CoO interfacial width of 4 1.0 nm. Polarized neutron diffraction was used to measure the COO AFM moment projections parallel and perpendicular to a field applied in the film plane. For the thinner films with FM CO layers, cooling to 200 K through the Nee1 temperature in a field of 2200 Oe increases the perpendicular over the parallel component by up to 13 %. After field cooling, the application of a 500 Oe field perpendicular to the cooling direction is sufficient to rotate both the CO and COO moment directions. Benchmark experiments on COO films (X = 40 nm and 1 0 0 nm) without the FM CO layer showed a much smaller difference (0-5 %) between the parallel and perpendicular COO moment projections in response to cooling and applied fields of up to 2200 Oe. These experiments thus indicate that proximity to the magnetized CO layer is responsible for the increase in the projection of the COO AFM moments perpendicular to the cooling field. This behavior may arise from perpendicular coupling between the CO and COO spins.
